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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to mold optical elements, such as Fresnel 
lenses, having fine patterns without fusing and cracking, by press-forming a glass blank in a heat 
softened state with a pair of upper and lower molds and parting the one surface of the glass 
blank formed by the forming surfaces of mold members from the molds at a temp, corresponding 
to a specific glass viscosity or above. 

SOLUTION: This process for production consists of producing the optical elements, such as 
concave lenses^and more particularly diffraction gratings and Fresnel lenses, having the fine 
patterns without the occurrence of craze and crack. More particularly in the press forming of 
the optical elements having the fine patterns on one surface, the coefft. of thermal expansion of 
the glass at the time of parting is larger than that of the mold members and the parting of the 
surface of the fine patterns is execute by opening the molds at the temp, corresponding to 
1012 dPaS in glass viscosity or above in order to prevent the glass from being held by the 
ruggedness of the mold surfaces. The forming surfaces of the upper mold member having the 
fine patterns is preferably coated with a hard carbon film, etc., and the forming surface of the 
lower mold member is preferably composed of TiN, SiC or noble metals. The fine patterns are 
rugged shapes of 0.1 to 50 i m. 
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[0 0 4 0] fLT, *<0*fcm*rm*&#ifc#8: 

fiKJgffiS, TiN, TaN, T i C, TaC, S i C, 
S i NtSLgomK*.?^ yt7. Sfctt, Pt, Pd, I 
r, Rh, Os, Ru, Re, W, T a <D)fa<D — St^Ji 

[0 0 4 2] Sfc, fflOHJfi^Jgffitt, JtSfflM*<^ ft 
>**-r5J5Kfl?S±««t, T^SB^ct), ft*ffi 

7gffi<E>ffi#ffl«*T i N, TaN, TiC, TaC, S 
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[0 0 4 4] cn*>£!8M*<3j£»ffiO»M, 

ttsn 0 ,2 d P a SJrfflaT-5iaffi£JlJbHfa:5£LT, 
fiEJB "T ^» 
[0 0 4 5] ^CD^^tC, ±S8B*JCD, ftffiA°^ — 

[0 0 4 6] 

(a) tCtS^T, 1, 2tt±TOS8tft$»Q, * 

-Cffi5#4 0 nnKDiSTa-r^ >^Snt^5. 

^CDjS^S^^miC, 3&^, M^^RmaxTlO 
nm (RMST2 n m) KWBU Sfc, JbSSBW 1 <3 
0Hmm\Z\t. 7* HJ VffitCcfcO, (b) tCffi^L 
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BUtC. «S!"f*BSa>fflL&*3 4 5t: W7^0tt«Tl 
0 3d P a SfcffiiS-rsifiJK) tCbfc^tCO^T 
*>, H«fc£7yi7#3E£Lfc. b*>U RES (±^SB 
«co±#) CDBS<0iaaE£, 3 5 Ot: W5X©ttaETl 
0»'-«dP aStCffiS) tcbfc«^tctt, 5S£b&^o 

[0 0 6 2] (Jt««5) CdTtt. *M«|3t|SI«tC 
)£»U ±a»»C0»ft*3 6 OtT, ±#£i±T, ft 

[0 0 6 3] £i±0Dct5tC, ai/^->^tt?)^ 

f^7X(7)tSStl 0"d P a SfCfg^-r^rU 

[0 0 6 4] (*ffi#J4) :^T11 HQK^TcfcSft 
Onm (RMST2nm) <hbfc. ^<D'&, 7t HUV 

ffitcto, sijifiwiihipii;^, «fflA e ^->£^/&b 

nz^mizmmisfz* <i-t«, $issfi/4um 
^ > h &m ^t»it £ c <t £ o > 

SE8^RmaxT13nm (RMST3 n m) t 
U ^<D'&\z, ^i^SifiS* : 1 lmmJ;0^i^ 

^CitCctD, «ffia^$RmaxT50nm (RMS 
Tl 5 nm) tVfz 0 



[0 0 6 5] f IT, C<Z>S8B*J1 8, 19(C,X/\°^ 
^ffitCctD, TiNl20, 2lS2/im©)IST3- 

i -CI2 2, 2 3 $, 4 0nmOSST»JS 
b/Co &*3, ^7^IS2 4H iltl^ : 1 2mm, )P 
^: 1. 5mmORIt\ -£-<Z>ffi«tCtt, ^MMl tm 

[0 0 6 6] ;n5Sffl^T, ^ffi^J 1 chl^O^ft 

&mm£fJ57>f£i8a<D±mii<nf&m* at*, 4 5 or 

fe, XyTWR : 0. 5 Mm&TlC&^TiStK 

[0067] &rz, Timnz-yote^&wm*, 

4«*M*Sfig<f> : 1 1 mmctD^CDm^co^^:, #8 0 
0^-^>7.>yAT$bl, ^(D^Slffl^^Rm a 
xt2 0 0 0 nm (RMST3 5 Onm) ilfco 

[0 0 6 8] (thWJ6) u^TIl *SfflA°^->C7)ft 
^fiEJBHSO^'L^Sfiffi* : 1 1 mm£ 0 ^cofiM^co^ 
2 /zm^^ny H/^^y-TWJe-T^dt^ct 
D, Sffl|§*Rmax7?4 0nm (RMST'l 0 n 

m) ibfcewa, nnfiflKt^T, 

/SJBLfc. 1 01hIC7)^T2IhI, 5 15tt 

tf±mmi\Z&Mlsfzl£l£-X:\ 9c\Z&B&<DTmtfiM1& 
Isfzo Z.<D^ ^7X«D D D ^4 5 0t:^MlT, 
W^LfztZ.^. WLfflrtd? — ><D--m\Z# 5 y 

[0 0 6 9] (Jfc«#J7) :^T1i »*ffl/^~>(?Dfc 
^j5&^ffi<B*'ka>£fiS<f> : 1 1 mmJ; D^VcoM^O^ 
^>:F7'77 HCcfcO, *I8S$RmaxT2 5 
OOnm (RMST4 0 0 nm) tl&H^B, i£S£#J 
4i4T, BCftttT^I/XfiEJgLfc. -t<Z)iB*, 5 1 

HE* Rtf, 4 5 orTcOjsK^S^&^KUib'bolffiT* 
ofc*^ ^^D D a^TMMiagB^^^^^^^^b, - 

- [0 0 7 0] (it*«8) CCTU a*ffl/^->^# 

^6 iSS* : 1 lmm(7)Il$, 1. B/im^t^ 
y\:/^¥-£m^Tfflm'TZ>Z.£\z£r>, ^ffiffi$$ 

RmaxT25nm (RMST6nm) chb, WMn? 

— ><tot&\**&Wft<D^fofr%Wgi<t> : 1 lmm^O^CD 

# 8 0 OCD^r— 7t^>^A7?fflU SSfi^?: 
RmaxT2 0 0 0 nm (RMST3 5 On m) £b7c 



- 9 - 



1-263627 



<Df&mm£X7 7,& : m&<D±m£<Dmm, rzs, 450 

x^iiR:0. 5 umKTJc&^TfctK JUtfTrSo 

— >CD^:l/^^ffiC04i;^^a#* : 1 lmm<£>f?I 
1 /im^J r <t : E>hV^^Sffl^Tiit5 
d<hlcj;9, «5RmaxT20nm (RMST 
5nm) Kb/tic^, bfe#^ X^p a pte, S^P 

[007 1] ^Ocfc^tc aio/i*— >**rr*>s<!: 

3SRmaxT20nm (RMST'5 n m) £TF<hU 

RmaxT*5 0nm£t±2 OOOnmHT (RMS 
XI 5nmE(±3 5 0 nmKT) lcf£ d 0 , «r 

O l MPaSJCffi^-T£T&KT\ Mdl-Silii^pIIEt 

[0 0 7 2] (JISS#J5) uCTH @1 O^tct^ 

KWSU $II3SRmaxtl2nm (RMST3 
nm) tVfzo 7* HJ VffiKJ; 0, SI 

1 0 (b) KJfcfcLT^^Sft, »*S/N°^->2 5 a 
«\ fiS<*> : 1 0mm<affi«/£tt^j£Lfc. SffiM 2 6 
ft, ^<&j£»E<Z> + 'M>Sfig* : 1 ImmiDWi 
^2 6aW?:, # 8 0 0^^-#7>^A^^, ^ 
Il^^RmaxT2 0 0 0 nm (RMST3 5 0 n 
m) tVTzo cnt>mm*2b, 2 6\Z7srty?mzJ: 
0, T i N12 7 , 2 , 8 S2/im0fSta-f-r>y 
U jet* ±TS«ttoffi^k:-f *>t-Affitc«fc0, 
i-Cl29, 3 OS, 4 0 nmCDff STJgfifcLfc. ft 
*7X*tf3 1ftlg<(»: 12mm, (I*: 2. 5 

ft. 

[0073] zLtiz&m^x. mmmi £mm<v$kftx 
[0074] (tfc««9) ji^m 

^jK^MO^fr^SBig* : 1 1 mmJ: O^CD^^co^ 
4 Mm(^y<ir ;: E>FA 0 ^^-TP^-r^c:^tCi: 
8IftSSRmaxt8 Onm (RMST1 8n 

m) timit *SS«5<1:£T, HUftttT^U* 



RmaxT3 0 0 nm (RMST2 5nm) <hbfcJ£W 

5, ioihi^^t\ i om^t 5 i sx:x<D±mmi 

R : 0. 5/imKTi:ft^T*D, &»T&o7co 

[0075] ei±»WL,fcct'5^, mmm4* 5^e>, 

ft^MT6?L, f^7^WttK'Tl 0 12 clP 
aS^ffiSTSiaftTiSlll-rseii^tit^O, MRU 

maxT50nmH±2 0 0 0 nmHT (RMST, 1 
5 nmJ^±3 5 0 nmJ^T) <h J; 

[0 0 7 6] &*5, cini-etcai^fc^jfiw-ett, Aug 

tt<0<K^*E*J£UTT i N, Si C^flffc^, Ta 
N, TiC, TaC, S i N&£08Bt7$ 
WJ, Pt, Pd, I r, Rh, Os, Ru, Re, 

w, t a<Dfa<D-m&±*^$sn&m&&xhmmui& 

[0 0 7 7] Sfc. #58^/£»;&i*^ffi<3»«lT 
[0 0 7 8] 
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[0079] sfe, *f&we\t. ai/^->*wts 
sienna, )tffitc»/^->^^-r^^^x7t^ 

[0 2] *^0J^m2cDHffiCO^^^-r^^W^® 
IEffi0T'£>3c 

[03] |p|i;<, cintrctoT^&n^jt^*^^® 

0T&£<, 

[0 5] *»^^3^ffifi?iJTffl^S^a4:yP"fe 
X£r^TM0T&£o 

[06] mv<> *&w<Dn4<Dnmm-cm^z>i&Msi 
[07] mv<, jtvtms^m^mmmm^'tmK 

[0 9] ^U<, *«?BO»50^fflWTfflV^fiEflgS 
[010] I^ICK, *^<73S6^*IfififijTfffl^S^ 



SS^-rilEIBSBITfe^). 

[012] ^$n^lHl»r»^4^-r«lllS0T*^« 
1, 2 ^§B« 

i a wma 8 ^->£WT&j&^® 

3,4 TiNl 
I -CM. 

8 XyS? 
1 0 a»*t 
12 T i Nl 
13,14 i -CM 
1 5 

18, 19 SBM* 

1 9 a *ffiffi3tDgftSffi 

2 0, 21 T i NI 
2 2,2 3 i - 

saw* 

T i 

2 9,3 0 i - Cfli 

4 3,4 7' BBS- 
4 4,4 8 



5 
6 

7, 
9 

1 1 



1 6 
1 7 



2 4 
2 5,26 
2 7, 2 8 

2 9 

3 1 

4 1,45 
4 2,46 




13] 



10 



-40- 



[08] 



17 



[04] 

|- 40- 

-20- 



TT 

I 20 
30 I 

1 



- 11 - 



1-263627 



[0 5] 



[06] 



[0 7] 



( a ) 



)Q — 
B — 




t t 



C c > 



[B9] 



[HI 0] 



18 
24 
19a 

19 ■ 



( a ) 



20 



-22' 



-23 



v 21 



25a 
31 - 
2Ca _ 



( b ) 




111] 



m i 2] 



1 



50/in 



NNNfijj'Yli^ 



ya> hi— 

(72) mm «- 



(72)»W# lU* fl( 
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